Introduction
Early work in the field of whole body computed tomography has indicated that this technique wil\ have an important role in the localization of intraabdominal malignant disease (Kreel 1976) . The purpose of this paper is to demonstrate the potential value of computed tomography (CT), not only in the localization of primary malignant tumours, but also in defining the extent of disease, in monitoring response to therapy and in the detection of recurrence. These aspects will be discussed with reference to pancreatic and testicular tumours.
Methods
All patients were studied using the prototype model of the EMI whole body scanner. Preparation is required in all patients undergoing abdominal scans. A low residue diet was given for three days prior to the procedure to reduce the amount of bowel gas, and oral calcium phosphate (400 mg, three times a day) was also given for a similar period to show the position .of the colon. Propantheline bromide (30 mg intramuscular injection) was given ten minutes before the scan to minimize streak artefacts caused by gas in moving bowel. CT sections were made at I em intervals through the pancreas and at 2 em intervals in the paraaortic region in patients with testicular tumours. The chest and pelvis were also examined in these patients if there was clinical suspicion of disease.
Results

Pancreatic tumours
The normal pancreas is clearly visualized in the majority of patients on the CT scan. A layer of fat surrounds the organ and since it has a low density this helps to differentiate pancreatic tissue from surrounding bowel which has a similar attenuation coefficient (Haaga et al. 1976) .
Tumours of the pancreas are recognized because they produce an abnormality of the contour of the gland, which is normally smooth or finely lobulated in outline. Localization of a pancreatic tumour therefore depends upon its extension beyond the normal pancreatic outline. It follows that small entirely intrapancreatic tumours, for example the majority of endocrine tumours, cannot be recognized at the present time. There is some controversy concerning the density of carcinomata of the pancreas. Stephens et al. (1976) have stated that the density of a carcinoma does not differ significantly from normal pancreatic tissue. However, we have found that tumours are a little denser than the normal pancreas, but this in itself is not sufficient to establish the diagnosis if there is no alteration of contour. It has also been reported that obliteration of the periaortic and superior mesenteric fat planes is a useful sign in diagnosis of pancreatic lesions (Haaga et al. 1976) .
In a series of 82 patients with suspected pancreatic disease studied at the Clinical Research Centre, Harrow (Husband & KreelI977) , carcinomata were present in 19. In 17 patients, the lesion was in the head of the pancreas and in 2 patients it was situated in the body. Carcinoma of the pancreas was unequivocally demonstrated on the CT scan in all 19 patients. The smallest lesion extended posteriorly from the body of the pancreas and measured 4 em in diameter. In this series there were 2 false positive examinations for carcinoma; both patients were later shown to have a normal pancreas at laparotomy. Misinterpretation was due to the difficulty in distinguishing bowel overlying the pancreas from normal pancreatic tissue.
Computerized tomography failed to demonstrate an endocrine tumour in 5 out of6 patients who had strong biochemical evidence of a lesion. Such lesions will usually be very small and intrapancreatic. The contour of the pancreas is therefore normal and CT scanning is of little value in diagnosis at the present time.
There is no difficulty involved in the diagnosis of an enlarged tumour in the head of the pancreas by conventional techniques. However, CT scanning not only localizes the exact site, size and extension of the primary mass, but also demonstrates changes in other organs. These include secondary deposits in the liver, dilatation of the gall bladder and intrahepatic bile ducts. It is therefore likely to be a valuable imaging technique in the diagnosis ofjaundice.
Testicular tumours
Lymphography is a highly successful technique in defining the extent of disease in patients with testicular tumours (Wilkinson & Macdonald 1975) . However, there are certain disadvantages: lymph nodes are not demonstrated in the majority of patients above the second lumbar vertebra in the paraaortic region; nor are they demonstrated in the splenic, renal and liver hila, all areas which are relevant in testicular tumours.
Non-opacified lymph nodes are clearly demonstrated on the CT scan if they are enlarged, not only in the paraaortic region but also in those sites not shown by lymphography. Computed tomography therefore has an important role in localizing the extent oflymph node, involvement.
The lymphographic findings have been compared to the CT scan results in a small group of II patients with testicular tumours (Table 1 ). There were 6 seminomas, 4 teratomas and 1 patient had a combined seminoma and teratoma. Lymphograms and CT scans were performed on consecutive days as part of a single investigation. Non-opacified lymph nodes were demonstrated above the level of the second lumbar vertebra in all patients with positive lymphograms, in I patient with a negative lymphogram and in I patient with an equivocal lymphogram. In 2 patients, abnormal nodes were demonstrated beneath the crura of the diaphragm up to the level of the tenth thoracic vertebra. This is an extremely difficult region to investigate by other techniques, and is important to the radiotherapist as it is the junction of treatment fields between the chest and abdomen. One of these patients with a seminoma, had a negative lymphogram, but had previously received radiotherapy at a time when his lymphogram was positive. The CT scan clearly revealed enlarged nodes at the level of the tenth dorsal vertebra and this was the only definite evidence of activity at the time of these investigations. The second patient also had a seminoma, but did have a positive lymphogram at the time of the CT scan. Non-opacified, enlarged lymph nodes were also demonstrated in the splenic and hepatic hila in 2 patients, and in 1 patient there was a suggestion ofenlarged nodes in the retrosternal space.
In 6 patients, small sclerotic lesions (approximately 0.5 em in diameter) were seen in the vertebral bodies. In I patient with a seminoma and I with an anaplastic teratoma, the lesions were confirmed to be due to metastases at post mortem.
Metastases were shown in the lungs in 2 patients which were not shown by conventional chest radiography. In I patient, whole lung tomography subsequently revealed the metastases but fewer were demonstrated than on the CT scan.
All these patients have been followed up at an interval of four to seven months. In the 6 patients with evidence of enlarged nodes in the paraaortic region above the second lumbar vertebra the repeat scan showed considerable regression of disease at this site. There was no evidence of involvement in those patients who previously had enlarged nodes in the splenic or hepatic hila regions, nor in the patient who was suspected of having enlarged retrosternal nodes at the initial investigation. However, in I patient, enlarged nodes were demonstrated around the pancreas at follow up which were not previously present.
Lung deposits demonstrated at the initial examination in 2 patients had disappeared. All bone lesions remained essentially unchanged.
Discussion
During recent years, many new diagnostic tests have been developed for the investigation of pancreatic disease.
The non-invasive techniques include isotope scanning, grey-scale ultrasonography, and more recently, computed tomography. In spite of these advances, localization of pancreatic tumours remains difficult. The results of isotope scanning have been disappointing in localizing pancreatic tumours (Cotton & Stern 1977) . Although grey-scale ultrasonography is an important development in pancreatic imaging (Haber et al. 1976 , Burger & Blauenstein 1974 , it is highly dependent upon the skill of the operator. CT scanning also has certain drawbacks: interpretation of the images requires considerable experience, and the capital outlay for a . whole body scanner is much greater than for an ultrasound machine. In our series (Husband & Kreel 1977) , computed tomography was a successful technique in the demonstration of pancreatic carcinomata. It should beemphasized that all of these tumours were 4 em or larger at the time of the scan and radical surgery was impossible in all of them. However, CT scanning is likely to have an important place in localizing the size, exact site and extension of the primary mass. It should then be possible to plan more accurately radiotherapy fields and to monitor response both to radiotherapy and chemotherapy. Furthermore, the abdominal scan performed in patients with pancreatic cancer may reveal unsuspected metastases in the liver.
In a series of patients with testicular tumours investigated by lymphography at the Royal Marsden Hospital, positive lymphograms were demonstrated in 36 % (Wilkinson & Macdonald 1975) . Treatment protocols depend upon the state of disease and lymphography therefore has a very important role. Although the potential of whole body scanning is not yet fully realized, it is quite clear that additional information about the extent of disease is frequently available. Kreel (1976) discusses the value ofCT scanning, not only in patients with testicular tumours but also in a larger group of patients with lymphoma. Localization of the full extent of disease is not only important in staging, but is also likely to be valuable in planning accurate radiotherapy fields. This is particularly relevant in those patients where large mass replacement of the nodes has occurred in the upper paraaortic region.
Of the II patients with testicular tumours, 6 had definite evidence of sclerotic lesions in the bone. In 2 patients these were confirmed to be due to metastases. However, the occurrence of metastases in bone in testicular tumours is rare, of the order of 2 %in patients with seminomas and 6 % in teratomas (J S Macdonald 1977, personal communication) . It therefore seems likely that some of the sclerotic lesions demonstrated on the CT scans were in fact benign. The demonstration of deposits in the lungs, too small to be shown by conventional radiography is an extremely important finding as the stage of the disease may be dramatically altered. The role of CT scanning of the lungs compared to conventional whole lung tomography requires further evaluation.
These early studies indicate that computed tomography will have a secure place in the investigation of malignant disease, and in centres where this equipment is available it is already making a significant contribution to patient management.
